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{p> lAUSjjt., 

iLLiJl oLil J3j .4il jijJj ikJ ^ J> jVl ^Ja*- Jp oLJ-l jl p-Uj J53I 
a^U. 1 oLil jSl LDSj w»jVl S J3I J oLil ^ /. ^ JiTV jL_*x*-}U 

J J->“ 4 j JsLil J oJ_*_>*iil oLilj olk_;>tllj jL>*_Jl J 

J O-g Ja-J l oLil JLC L»JUj tLL$L-Jl LJLJl oLil {j* "/. Jl yj>- Li j_A-| oLil 
L.x*Jl 4 ^>eJxmJI oLil »x^ j 3 . L^jws /. ^ I g i V i.".j 1 ^ . I ) 

^Lil j*X*ail I j-fc .LAlj»Jj { J 0 I U oLil Ol>-Lj_P-l jj^Uj LL Jo 

Jj M 3 J' J*' 0 ^^>-j j^aZJb Jj .Lhixil oL_Jl J wU>- j£jL> 

oLr oLil oJjfc J; LSLl« Lib Jl LLil .LLL-I ob-Jl ^ is jJL>^ jA>L« 
L* Jil ^jA La j-j-Pj <J JjJlJI OLalpxllj ^jLygll oL»J ^a. ..-all <■ ./all 

.aJjxII [+0j+jx>- j Lg^lJi>«Xw-l 

^jA l«X>- 5 j-^S 4-«~J Jx <U_9^i-l oUI 44jJ_*JI <L>Ja ~ Jl oLil ( j-»^*Jl JLj 
oLil 4»»_4^1 jj-jj (^*i5l j-^Nl .cjLXtaJl ^1 ibLiJl oLil 

o Lw.l l J Lajl J ~~>*-i aALA-I oLLwJI J ( jJ oLHJ Jb jJL.ya-^S - Li jJL| 
J_^U ^ I >UI J oUI oLL^I 7X • Jl j>- jLil JLi .Li> Jl 

. ( Hamill and Bell ^ ^A'l) Li JL| e U| ^ L^JL 
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Jl* jJLSaj ^Lp ^ikv^ ground water development Li jJ^I eLil L_*jj j 
Lil^-L>- 4. aia' ..o ^ LijjLl alwoJJ J1.V1 Jtjlix-wx'yij Ojjil iJLft oLJup 

»JlJ La^J»*_a_j eLil oUljj^) Li a Ul JL>-I /j5”Lal 43 ^ _*a> dla?) 

L$^> eLil 4 «w*5j L^jJLJ ^jdl eLil a^oSj Lfci eLil Lp L^L ^^p 

jLL L— Lil jd?Lil_j LjllJI LaliV 4_w.Lil ^1 jil j L jlLJ! <t a la : a 

^ j^il Id-* (. 5 '^’ 4JaiU>*-«JJ 4_j-^Lil ( 3 jJaJl l—^ajl tjlj^l ^j_a |jjJ_a 

jLjT ^ j ^yljLl Jak^Jl {jA M} lfr. Jp V OU jJLil aJlA ( J - SL*JJ .^ylil 

Lj^Ll jj-^a . II ^y> l 4 .I p Jj - ^a -L l oL» jJUll e-L j-Jl£ ( j 5 d j .jLjl^M! 

4_^ j} _^JL| Ja5lj_i-U . 4 _£jJ_J-Ij eJLji-l JaSl j_jL| t— jL_P L? j^O-:>-j LjLajjJI j 

4. ■'■■ * ■■■■» 1 1 Lj LJ ■ Jflj i ^ 4 j j-Jl -ifljl ^ 4^w^ ^ la'l l ^_jL|^ 

-XlP Ajjjj^aj L^Ja-«Jl oLajL^JJ Lo..^ I jJ^aa JLuj Lj JlLl ^9 *1.1 -> ^ r_.n l 

Jii jASa j Laid! Jj-dl L*? j-s^j olJULJl jj* (jSdj t^l-Lil JaJai^dl 

. Ja5l j&-\ bJLa 

Lx I jjdl ojla 

•Utl 4— w»-J ^j L - Lf ^L_dJl -LLP 1 LaLfc 4L_*j_j J_*j ^jp j iiw^j V I ** . . -•'' 1 1 ^jtj 

J-*j ^jp j L*_£jLa >*y 1 djLa ji^a <J^L- ^a LfrjJj Li ^Ll oULi .Li ^J-l 

4_»^>sJa*aJl j lall ^jp 4 _!jJ_>-_j 4X*L£ CjLa jJL_* ji a .51 ./a all ^ L j_d-l J j -/»H 

^ijJ £-a ^JLs^j .4_-Jj_Ll oLil ^Jp (JV JJL^u*>U oLa jJmll oJl* ^JL>iJLL) ^Ldlij 
^Ip J J_/ ? j»xJJ 4 L>^a 4XwaJ L jLjLaII j L^-Ll j ll ^ e.JL_Ll JaSl jJ ^- 1 

4-d-Pj .^J»w?lLJl ^ » - »- > - Aiajjjl-I (jV Ljj j-^dl 4 ^j>tL^ ! l oLa ^Jbiil 

4_*jj_**» 4 L_*j ^ ^^P jLa_JLL««»VI jji jJ ciJL^J 4 _«kIjJLJ 1 aJlA (jli 

.Li jsUj eLil < jp oLajl^a j^Ip J j).^a>JU Lw«j A^a^a>~jj 
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(3 jk}\ y 4 p j*s>^> j . p 5 jLp Remote Sensing Jaj jUJLl^I 
1 1 g r ...-»*sl j j ( aj^JLJI j 4 . * «.ia ll) ^y>jV 1 ^la.*i yl jla oLa jJbll 

CjL* jl*_* j .(^ ^ ^JL^aJl) SJ—j—rj jl 4 _*j j j 5L J__9 oLsL-« jJJSj 
Jt-Aj j_gJxJl £L*_JajU 4 _«jL*m_>- Sj_^_a-I 4ia-y*)l jj -*-*■? jP jL*_^JL«kN! 

<-_pUo3I jUJ^I jl ol jjUaJl UU L^U_^ J >-S\ y J\ cr ^Udl 

j j& jl Lai jl*j ^p j ni oJ-^->-l Lg_aJJ5j ^jJl oLo jJULl J . 4_JLjLa jj^l 

. Non-imaging 4j y> oL» jl*_a j\ Imaging Sensors i-5 y> oU jl*_* 

Aerial Photo- 4 jj_JJ jj_*aJl y J5 ^ 4_L_*_d1 4_j J.1 ob jJUil j Sensors 
^ JSwo ^ jJl Images Space LoUa-iJl j j_*aJi j graphs 

4Ja*><ljj .J_>-jj jS* j3 j ^P SjL*P 4 jjJ-I j j^allj • 4_%9lj-*^Ll d->Lfl-«. —iajl 
^^vwJabx-«j j^^Jl ^LcJiNl J^>s~J 4~&\>- jj j -i^~ oNL o^>t« <Us^l>- O I jjUa 

* j^ — * jV) jl ( jJLaj jSL-» * jV— * jO ^ jil c-i-JaJl <3Uaj 

jj vail Ul . LiUaJl oJ_gJ 4 -woL^j>- (aJ jL> jl ( jjL> r >\j i j-w»l) ^^-91 ^Jp ( j~-*J J^r* 
j j «,«a 1 1 ^yA ( 4_?x -".'«i. I ) 4_^3 1 ^_P jjj_ 4 Jl J j-vaJl L-ft LgJ U. ^,,<3 g. 9 4 .'ll ./3 all 

Sensors aJ j_*>JJ jjj-s^jJI Sj-£>-V yJL/^l Digital Image Jl (oLS JJ) 

.ijjle jj*yi LpL^aJl jloiVl ^JLp 


ojjlj yj Lgla 4 dla' .4 jl aJj^ (_$j4"l jj jvad l jl ^Jj Ll* ejLtVl j-^-J 

^ J 4jp (_9lj_j>VL jl j-aVl l'^-g-| 4»,y_« 4-wO j5L>- CjL—ujji JJ loa <> 

|» L>l ijjxvaJl 4 jLp j^jI is^Ul jlaJJl ^yuu ^ J j-s^aJl (JLp J j-s^.j-1 

^jLaaII j v 3-~ I I lol . kjj+A oLa jJLta LfcjLj.p'y jl La J Jj 

CjISj^a J CjLw^*< jl <*jLxJI <U^oLa Jj*yi <U_pl'. ,/a.ll jLojVl -da^ul JJ pjLJl ^9 4.jlg'-a 

jjL*Jl ^9 4 tf l a ...a (^V ^-9jJj 4_o I — .jg < ? J I jj^^aJl j J JjJj .4-a^\_A>lII JjJlil ^9 
LandsatoL-jJV ^>^jj ^-*ij -iSj^ J^-Lj ijlp oL^y 
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aj'jU 'i/ XJJL* jjVi a^-pL^oH jL*JVl ^-*1 ^-JJJI Spot lt-j j. : ^ 

<W>jVl 

IJla caj^^LjII oLl_*_~-wJI <L>I Jj J Landsat oL^JJV I Jj 

a-***_>- oNI jiXkl a^pI ‘w3 . 1 I aI^L** jJp I 

tf^l A^U^i jUiVl J .f V \VY jJ^ J jlkl ^Jdl 1 - ol—X\ I 4 J ji ois 

IjlpU) A^£>j S J I 0 J>3\ J. P Aikl# AjV LAjjj-^aJ j /J OjIS - aL-J—JI oXa J Jj'i/I 

JX y j •/* "H J j£j 0— ol ^JuN j £ — l— ^ A ((J\JaaSI 

•fje n 


.iJUCLa ^wjUL S^g_?rA Jl IXa J C-JlUal ^iJl A*-C- ILsa )I jL*_3*i/l £^»->- 
oujV AilkJl <Jdl Multispectral Scanning System (MSS) *JLJ»Vl 
Spatial Resolution Jl£ll Jlj .»! j-«J-\ <lJ- j jjl c- iJaJ l j* oliLk; 
0- oL-jgNj i- oL-JuV L.I .fV<\ JI <JLkVl ^JLxJwa ^ILI JUi 
JJI Thematic Mapper (TM) ^ j-J > JI ^--lll; U*jt jbj>» U-^Li 

• J| j_s3 Jl ^t-xlil C*U Jxi ^isai ^j-^aJlj • oLiUaj Aa*_**J AsUaJl 

L>- y^3 < Ja*j (_Jj^l iy* aJj-X-I XiUaJl t _jl Shill s-LLi^Ij 

^»lil jl * »l Ja'i/I * ^—LJJ a_L»15nJI 0 j j , /a l lj . J T * JIj_j>- L-JISva 

.*£ ^ AO 1 g • 1 J Js Axj^o iXI Juj- AjLlala JaxJ Jl 


f> f 

cao'AJI oLJL»JtJl <■■<>. /a :l* J Spot £-*lJ c^lij JJLs L~J J L>l 

l.g.t.j Jk! ^Jl aJJU jVl Jg- kv? 1 1 jUjVI jr* a!*~L« Jp Jl IXa 
jUi^lj ^A*\ J j-i J Jkl (^Xll ^ 1JJ Ob’ t^Uw aJ%‘ oVl 

e J3I ^_lp ^ d 1^*- a Aj*i/ -|^ “I I _) j aJ»***-L«*JI oX-A ^3 *< . « d 1 k I j_^-5l a — g-l-.i va . i I 
A-^pLs-ail jUJ'yi ja -L>-lj J5 j *b»jj Y 1 J5 (jJsa3I Ij_pU») a_w>jVI 
a^vJ?IJ»-« j j^53l AiUaJl J ^l-L?w-*l d> X;*AiJl 


^lJfl, ’> 3 b 




^Ji X 4 


^LkJl — xU J 


Panchromatic Mode 



- 1 - 



< « j olilkJ Multispectral Mode uiLkVl 

^UaJl •( j-^J j^- 4 * * jV^) C*^j 

ojjwaJl ^yiaJuj .oLskVl 3JL*JL-« ^QaJl ^ L*_Uj ^ 

*"1 * 1^*1 ■/* (J 4aj • jA 4j ikjwd jU$J fl Jj>-I ^Jl 4 ^aa>I^J| 

(Jl-'L.wXkAj'y ^3 A^pi«./gll j L < > 3 V ' «da~»i jj oL» jJbdlj 

<k j>J- 1 ^JlP <0l>b^w» 4 . /> j C^ULj <U_j| j3 J 0 ji jJLa <Z*>J-yAj 

y> |juj_- J-p Jj^?.^JJ j . Computer Compatible Tapes (CCT) ^ ^—*5 

jl*_ kZcL ***)! ! c->L^wkL»Aj 4 . jj i.«_~l I v_ <l “,!xJ I ^®lj_Jl jJ-*i.l 

JjjUj ( mr) Hjj y\ j(\ <w) ^JUaii j ( ^ ud ^ ji. ^ 

.(mo 
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j^-\ oUl oU jiiAja J ^ya>rD j^aJl 

^y» LgJiP (J J-Lwj d)l * oLil ^yj *L®y 5 ^l oLil oljlj> 

oLil ( _ 5 JlP JN JlO^AJ <_pl <Lj>*JavJl yfcl paJlj oLa jl*il d'^L- 

4__5>- jJ j_«_JL jjfcl pall JJi_a 1 g ; * 0 jdjil (J^l j-adl Cf* ^ $ ' ** * • ‘LOj.p-l 

oLLJl l j<ak> ^jLa L_9 jp-l oLil ~ooj I g .,<g xj j Ij 

.^IjjJl jpLiJlj v..,.kH 

^ ^ permeability AjiUdlj porosity L-aLll 01 Jj ^-*11 ja 

pj^® IJUj aLL jJl jjp*_s*aJl ^ o-L-?- ApioJlj A_waLd.l Jliil < _ y i*-9 • w r ! “^ <_^i 
<u>-Lol (_£JiJl ^a^l cLgJL>L*a j!>L>- a£ oLJJ oLil oj^j LJIp 

j HJS ( j^^*Jl (_yi^ -L^l • /> " ®| Aj-L>«-«J aLL <jlj-sLl ILa ^|la ^ jO_Jl 

Sj^li Lgili UJ j a o» a o. j ioLadl < j^lj oO>- Lg^® A--aL»il o_^j shale^jDail 

j^LLa ^p ajj_>o)I OJUi ^}\ iiLs^l .aJ^L L oL Lg^SU j s-lll oj->- 

(1)1 £3jdJ ^jA ^LlLj S-L_>- AjSLjJj A^L~a oli j j& ol j_>*il ivJLjljjLl jj-j r . ^l l 

OJbta {jA O^Cj j>r ,/3 ll LiL ^^P oj^L 1 ■ <p_p"l oLil (ja oL*S ^pp 

1 g ’. /> a <,LoL*_5dl Aj j^xXlJ LglajLia c_aL>sj j j^>t*^llJ Aj^^il (j^lxilj . ^S\ j\ 

L c-aJbj>J oLil Lp p jli UJ j .o» jUil OjJL yt>L> lgo>j oLjdJJ JjI® j^»L> 

^^ip Jjb jj_>w*aJl ^1 jjl <-9 j-*-^ll jl ^ 5 ^ IL-Aj .ol_-_^JJ AjjLiLl 2 JI 

.^L^jSJl j ovJaJl Lg^aSL^-j aJ _^L l oLil oLI y^- 


.A_-_9 ^i-l oLil ^^JlP tUsLjl CjLL_a jLL LgJ A-s-^-jJ jj-aj-cLl ol j-;-Ldl 

iwwl j ^1L SjJLr Ajij'ifl o'il LiJij Ajbj'i/I Ojiaj ^ ^ 

2 5L~. j J5Llj a_o jMl LiiS ^JLp>l .a»JLJI AjiLiJlj L-waLLl oli A_5\5Lil 

O^Jbca S^Lj ^ip JlpLj L LfL jiwa Iaj jLkaVl oLa Lgjl (_jLoJ I JJj A_^ii>0 


oLil ^jA 0 j-~*£ oLL oy>*-» o j_*^Jl Aji^*b/I Op aJLp j .LgJl oLil »— >j— J 

ObLL OjL A ^S.i.i / >..-i- tl A^^_A_a ^ LajI A.. j ..«| (i> «_ tf . l l ^^ l^yil . A 9 ^— L I 
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. Ayyi-I oLil ya o jl yil ya Ajli IJJj 5~L^- A_~«Lwaj 

.4_J jJL| oLil L$y Jb-y jl £* ydl y Fractures^ jiJJl jj*La HJS ^1 iiU] 
jl ^ yd I y* Ay jSfl ^Ja5J yJi Dykes <yJ\ J\ * jJlJI j Faults jyJL^Jl jl U5 

<w-Oj5 ^yd-l *lil <_£ y ~~a jl ^^ip J-ij oL> ^ Jl J . A-_3 yL| oLil aS jS>~ ( J^jC 

.^eJa—Jl ya 

Phreatophytes o jip yil Jt* L^Ull oULJl yuu y4 L^L y» 

jl »w 9_j ^yil y«-® . AjJyM oLil .5^^-y Ja-j y Aj^ ^ il CjLpljyJl ^yt* j ^ j^rjj 
■5y^-j ^1 p <J-ij Lg-»Li ^JLlLj Ay^d-I oLil ye Ly >l> a_*5IjJ| jLt_JjVl 

A_>-jiil yJl a_<»jIjJI oLLJl Ltii ^1 \ AiUbl .a-j yM oLil y*_pj 

j_w>»y J-*-) L^jU ajj ^ il ^jl^il o-L»« LI .oLil Ay y ^JLp jl*j aJLJI 

. jlyM y <L$ yM oLil a^o5 

~l*j Ly^-I y y»j aLjL-JI ol j -yjdb AJaJLjdl oL jJLil ^Lp J j ./> d -l j 
JJLjj cusjJI yy L^j'y Lllij Liykl oLil AyJ ^jlJLc |»Li)l J Up o jiad-l 

y^£ oLa jJuLl oL* Ji—aj .A-ii^ijl JJLij ^LxJLj yiji-dl ■»-».! I ^1 Lj>-LLI 
Lol Ja a\ \j Ajykl jj_ s^aJli . A t jl.^a_aJl jyya.il j AjjLM 1 1 y« I g Jlp J j ^ Ll 

y I^JaU AmmmJI ^ol^il <j\*j L^->L I i^yjVl ^ it »* ^11 yip ya o^Jaj JJLC A~*««l jJl 
y y JULP oJuLw« aJLw- ^ L^U>o (_$»Ul y^l A yLaJ l) Aytia^jl 

. Ly y aJL- y 1 ^ • p %Ju ^jl AijJjLl Ja5l yi-1 

jl jil c-Lla 11 A_^L«-i-l Aj jill ^IJLb»JL^>l AjI y« ^»_P ^Jl P j 

Ajyi-| jy^aJl AjJlp jl Nl yyviill I ^y A-jyjl f-l yjLi O-^- Ajcj^J <U>iL*^-l 

yl L?-U yaj .A-j jil A^Ji jil LvL»>- ^ yxl J ^yLol ^ >LI LjjyJ ^y ^ JbxJLw-j 

j j «, <al l aj y»oJoL y*l Aj^ijl ^L-^'y I ajJjj ^LJl ^ylSsil ^y*^ j^l 

j.L ^a ^j T AjyLl jy^aJl L_^aI j I jJj .oL-Jj'V y« A-oLajJI jy^aJl yp AjyJL| 
jjlp LI . Ay l.^? < ?l l jy^aJl ^jIp Lyy yJl 5 ywaJl yl jJaJl y^ oL jJlLL! 



cfJlta j aj jAA j j-.-AI yA’ c? *LA_yaAl jj «yi jU a_w^JjN I AAj*aJL> ^ AJLl! 
^J\ iiU^I .<U*Jj p-i J5Ai ^A>Qaj S«^P y J ‘AtA?^ olij^V j-9 y> Af»V 

yip 1 g " ■>-! -- a JbjJ <u_sl j-*->- A ala>» oLw-JjN a_JUaji 1I 5jj_vaJl y^*-* i — ■ AS 

0 * * * * ! \ ( j^kLw 5^C 0 J_>-l jJl Aj j-A-1 Ojy*a}\ L*~J j-*-' 8 J -A-^ ^ £ * * * 

^LjLsAaJI jj /A I oA a_JLpj -^y* j ~° jLy ^ V’Y yi j>- L^L^L^# A-jI jA> A ala' .* 

. l$J aA»^^ Jjo Lc|j ajj^L-I 33 *^" 1 ' ^L*«x> ■ n »<*<ii ^ 

jV j_*j>A1 (TM) yj > jil ^~-Al j (MSS) eiiyVl ^*A1 jy+0j 

y £»A J J^JLj ^ CjL-»Jj'y ^alijj y A-nSCJIajjVI A^pll^aJl jLo^Vl yp 
Jlp y ISL« £-j-A> J £® oliliaj y I dJJS ^TjiJ oU-AaAl ja jJ£ 

ijya]\ l g . l»«“ \ 4 a la A 1 LA L^S” c^Pj*^ajil ^ v» Al jy& A L^^mj 

i •* j l s 1 la i sjlp y yJ ^^9 aALAlAI jj «/?ll 01 j . A~**u oj~S o%x>-ijJl 

jl Ajli SiJLs^a 1 jpSl ( j-A jlaJl <— <3 j J_* j) j~~Alll A^L»»*J |»LJsJl Xp AjA 1 JJ 

.c-wLAl JlkJl jL^-i yi 


olSlkJ J\ olAjA*iw*Vl Lillesand and Kiefer ( \W i) Jii j 

oLJaVl iJL*JL« £~-lU y J <l 5 P j-A> jil ^Alj oLJaVl £~*Al j* JS” 

<*AjJllj ^»> j <,<aAl oJuJu- y>All a*A j«A ^ jp~° 3 j^~y * * j® ) ^ i^Uaj ^vV>»-l*oo 

^_9 j^edJ ( y* 3 * jV — * j*^) ^ l?Asj LA .ajj>a*JI jS* <ilL*Jl t^wilj ^Jl 

V^jLlaj .oAL;Jl y_P diJjLS'j tU^-^-Pj (3j^J jL_^» Ajj_-t-Jl ^IjJail yp 


JbJL^jJ oL^JL-swL^j ( J JL^jy ; w4\ j*-*jA) IJUaJj ( yLAjj£~* * jA- * jV) 

oli jjJi y jXiA ijUa: o^9 diis yi aui ^lli oUkJ.i 

\ ^j l At* .Ou-I J oLL ^ Ja ll ^Jpj-^jll ^—'^•1 (julillaj L«1 .A^jJjyA 

yp cJ j_*jAJ j oljLiJl ^1 jJl Ja 5 ljJ>- y»-^ ^Xs** JL *~j ( jJLajj^-a ' jOY — *j^0) 

Y'JjUaJj (j— i — a jj ^ « * jA * - * jOY) Y^liaJ 1 — A .4jj — — Al j-^lj^A' 

a_jU 1 aJA^AIj toALJl ^|jjl uy. j - cr^A J (jiAjj&y * j"l * jAT) 



^ (-J j^cdUj A-olil oU»T l la...ll JuJL>n.'J aJI Li-5” 

Cl^Cd! ^yL> ( j^*j j£*~a ^ jW 0 — ^ j 0 0 ) O^Uaj . 4 j Aj jbj 

uy. <3i j-*-^ ^ 1 — a2j! I L*_£ tAjj_ij| dUJLS’j p-Ul ^y> 

a •/*-> ^i! oIjL-jJI ^ T jO ♦ - ^ « j£ * ) 'IJjLkj 

uijXdJ ^ (j^aj j^w> T jT 0 — T j * A) V JjUaj . aj ^ yJl aj jJpj I j 

• P-lLi JA cjLjIjJI LsAiji aJI [&S t j ^> waJl ^1 jj! j o^Udl ^.^Ip 

bands olSliaj SJp a^CaaII jj^^II tAjj^l-l j pj 

i ^ *. — jni L. i ^ ~ j-vjxj ^s}\ A*j»jj p»«_s ^ip ^ 

^^Lp <J ^-*^2.^4 aJI . Lx^jT 1^1 Lg-i j_aI jla}\ J'^h 

^S1 ijjA^Oj ^ ijli l JJ loJb>-lj aJL J)Qj 

^ yj l. ...3 1 Ajl i U ! ' i ~ 1 : A ^ ^ ^ ^ ^ 9 I I « 1 AjJj y <a 

a- 5 y» aJ jJl« j j^? Contrast Stretching (aJ Jil) A^-oi ^J! I j j^a}\ ^ 

Production of Color Composite Images^-^J j\ oli UaJ a}*>C 

Band Ratio-oliLkJl ii ^ j Spatial Filtering aJj^j 

. Principl Components Analysis (PCA)a c _*~u ^J l oL5 J.\ J JJ- aa;^j ing 

^yts^J A^yjjj C-.3 jll j Ol^*- 59 *^ 3 j° <jb jy SJull l-?oj 

A tfla' .xa A-Jjil-I aLli ^J> \ A^»ljjJl jl ^P^Jl j 

iy_.^»Lil ^j»a aJI *y| t A_tfijl>ti1 j j >/3 1 1 (3 A^slLa ^Jl l A.l g 7*S/ a'.., « a 

j^IjiaJl (j\j (jjLdl o^bj ^ Oi*^**^^ (3 ^ JJ- 3 j ^-> Al^5>xi! ^ Alial s-Llap} 

Jji? cr^” J! V J J^i ^ 

Cr 9 Lr* jj-vaJl o-Uj ^ ^*5T * jVY 

£_^Sj . (Path No. 166 and Row No.44) 1—-+J ^Ji ^ILI 5 JJh _s^ 

Lg— C 0 j* » < /? 1 1 A_fiiaJt! od»& A_»>- A_y>- j-2j yA y**^-\ y 

a-JjJ-I oLlI aJ 5 A_akil oIa ^ ipljyjl Ju ^' j .-L^ptjjJl 



jl Weathered si j y Ao/'iH ^-—Ijj aL>«-^JI 

oJla jl ojj-^ 9 ( y- oj l .,« — p \ j ej j . /al lj . Fractures (3j > ^ '«** 

. AjjLLJI jAl ^iail yiajj 4-w»-jJ j5 jj_4j->^“I jAl jiaJl y j-d-S^ ® j^waJl 

^aI jL l l { j' r>m -ll I— j m 3— *-j AjL J L - £ oj j . /al l oJa ^^Jp Aj_^-^L-JI j_ftl^JaJl 

J j*_*Jl oL* jjJaL* £-« APjj jll (jJsbil AjLLu Jlill <_ 5 ^ 

<J*)LJl y^J>J £A Ljijl AjL£»Ij 1 ^ . i £j1jil jl U-S" .oljjJl ^j j^Ll aL>- A*-<w>*-lll 
Stan- <LoLftJl 4 _ajI jJl jl ^i'bll <_-5 " y y s jL_P 4 jj-*all J .(aJj^-xII) < 0 y ill 

TJliaJj TJlkJj iJUa; ^ ^ j dard False Colour Composite 

P O Lilia ill oJL_gj (Jjj'i/I j jlllj j— ^aj>-'yi jjJJlj jjlll I wi — — w*»L# 

j ^LL> y £ J ^lj Al^-g-*^ +*jjP JjjJ-l j~i <j£f Sjj^aJl eJA .^Ijall 

J -4-~r >1 J^pLajdl yi * jj j^pt_s<aJl ^l^jl jw Lli-lij t j^j>-VI 

^4 y- ojLp Sjj^aJl o JAj cV* j o jj ) * ^l l j ^ l 3 ’ j^>waJl ^IjjI 

.(Jjjl * Y /Y* j j-ji>-l t /°J y>-\ ‘T/t) olsUalll jl jJ^I 

^p^ p ■ 1 1 ^ ^ _ }‘^ ' ^ I ^ ■ - -■ a “ Jl ^pP 6 j - ^ -a»-4 0 fUa^l Ltfjl vj 1 Ajl -;•■■■ 

j*Jo Al~w*jJ J j-vall L>j> r la . J l jAljlail JpP oL#jl*11 ^^ip J j-va_^-li 
j_^?ll>Jl c_ 3 jAl jiill ^^ip JjJLwW A_sL>_*Jl oJa 

Tone/colour j jUI A__>-ji JJLa (.Sj_^aJl jAl^kJl ^yaSL^ajL a—w^L^S/I 

tj^-dLd I aJLkp p-LjI tL^jl ^y^l jjj .Sizej^J-l j Shape J5LJ! j Pattern iauJl j 
ya:J l ^aJL^Lwil Spectral Bands A^iJall oUlkJl I^aI J^l j^JI 
Spatial Reso-^lS^ll jJlj ^L aaj ^yS\ ja jiy &- 11 cJjj 

dJ Hi Jbuj .a~o ^J l yhl jlall S^U ladf ajJI aJ^pj j^lj t lution 

.oIa jl*ll ^ laj^» Jj-/ 2 j»*U dJJSj ^jlLo Sjj-^all *\ j_>4 

X \ ^^*\^JL^ll) j~Jd\ AjLp y j~£ jji 5 ^ J! ^ 
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O ) |*-i J 0 I 
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UjJ L.I aLil hjJu 

4SL-L>jd1 j j"** - ^ ll yo 4j^^il <zj b—laJ 1 jJl 

ob^ScJl oJLa j .*lil 4 _JlS" sjJjt I^L-^a-- ( j^> (caIpI j-aJI) olaLLl j^S-o 
j f-lil ^ v d»J Ajili) ob ebb bl Aquifersiij-i-l oLil ollyLj 

Confined I e-tHyll L_ a y ^11 4^_syM o \ JL 1 eAlly»-_j . «9 

0 L. 0 .U 4Jiabll <4_JUJl OolS* b^j . Unconfined (o ^i-l) oj^-*/a>«il ejblyi-1 j 

<U9 <bs y£-l alii O J&J J J «/3>*-a jljiL I-Ia jli (j\J yS' yC-aJb fjru £Aj 

Sjj_A_>J«.l jl^/l <y aLll <L)Li l-ilj J a . *, . vai l ^*Japl (_$jyjl fa . * . « / > CU^- 

IJLa j piezometric surface^ya jyJl ^Ja-Jl ^ t-» j~ea ^J\ ^2 J2 
CaLa— Ja y LlLp Oij-ii-1 I j-A ^JJL_ o J _>- ^»j ^La...« y» ^^IpI IL— a-l Oj^j 

4jlalL| 4 d.Iall OolS" bj Ajli j yAAxil jjp (jlyl“l LI . SAjlil jJl jyc-^ Jl 
iajw? j^j water table l$J y yU *lil ^Ja^Jl t _ 5 JLo ikiSLa oLUJ 

^■yaJL) Jjj (jlji-l UlA JjLa ^y a-lil £r\s .,a ^ <jL l*ilj i(_£_^i-l la * . /3 1 1 £-* (J^Lla 

. 4 JJ 1 <i>-jlj£-l jl 4 JI 4 JL 5 *- 1 JlJ \ oLil CaLo^II Usj jbJuj 

Lo La JLA. k- 9 .oLil CAlljji-l 0 J_A jl j-o-L-^l (_£j_b 4jjlb-l oLilj jlka'yi 

J! V (^ <>*-? *Lr^' J! s j_iL> l g’.a ( Ja*- -b jlka'y I 

^Lll j 0 ^JuLa jlbaNl oLa j ya 4j j^lil oLd.1 

jlko'yi ^<aSL>/a...>cj jjJL-li ( Jl«I j_P 0 J_P -LaJL*j ^yJi 

2 - ^-L...1 ' .jl ^i| yOJ^O-^-J AjJlijdi d oLla Aj>-Lv»wo 3 . L.LjJ' 4. 3 la ' .a yOj[ . A -aoj 

1 ^ * - < 4 ^ww^P 43^ixJl3 . j lla ^V I 4j^_<^JlII oLil 4^o_S” ^y l a «■» ! ' jlA^xjl j 
.453L11 il ^il 4j ^-a UA j-wXl! oV. L*-a ibjj tiUi 4_jLs»l . ^la .^ l l jlj_>sjl 
,4 jjLL| oLil ( ya 4jJ^iJl ^y jy^ 1 '» k <l L_?j- jJ yj j-a^^i-l C->l j 

./a^ _i j 2. ./» .dll (^^alj Ji\ 4j jJL>-J LL-«^o jjLj AjJULJI cjliil J^-w< 

. < j/9 yi-l ojIJUwuI j iwij j . va > l l lii y«il 
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^<£L*j ^9 OLwJ^/1 <l)Li IJJ j 4 4 JLJL 3 4,.. x . «lall 4j-L*jJi (1) j£j iiLi-l ^9 j 

4_JLk_*Jl a JL Aj .oliljjM 4 j-L*j o^Lj *— 3 J-$j j-AiL-^> jLw^'yi 

y*-\ ijJL-Jl ioUl ^j/9 jj«Jl I OJL^J i l (3 jJflJl j^£\j .<UP lls^aJl 4 j J xJL) 

oUl^ji-l Ls<9 j /^~>- j oUl^iM ^9 oLil 4jJLi_lll jU <Laliij^ 4_-jlil (_£jl>sll ^ip 

o-La Ji* 4 jjj 

.£jliil 


4jJUcJl jjJLij lla“^ iJi jk>- Adla'.a ^\ ^ 4_-9 j^i-l oLil ( j^» (_£ j^aa\\ 5^LaLw»'Vl 
oL» jJbv« iwJJal; j oJlA ( J^»-*J|j . 4--pLu^aJl 4j JjcJL IaJjJjuj 4...»..,.Ja.l 1 

4_al*_d! oL>jl*11 

Jajl *— jL-P ^9 LfrJLp J j.-^S'j-] 4_*>- 4*_>- ^-*^1 lZ-* 1^-Jcd Li 

4j-LilJ I 4 dial* 4>-l— — a Jlili ^1*_9 .4 ^jLajsJ| jl j^-./aJl ( jj# ^1 o-L-jA-I 

La^j— \_Aj J-*_*Ji ^L-^ g iwwj ^-] o| L^jLm*-^" t, . • j 

(j£jL>eil 4 ^-Jj <»iUi ^Jl 4_9ts^l . ^ ^bc« ^-*^J OJ jV J J -sAll 1 4 J j) ^ » ■>. 1 

)l 4 J ^g.,.«.> L^-o. .<» j ^3jjll C^L»»L-a] 1 < j*a AjJJ j^> 4_-jlil 

4_*_>-jJ^_9j ^-*^-'— ^"1 Jajl ^_jL-l_j oJ_«_A-l4— -3l^_P j..]all JaSl^—sM Lji—P ^9 L«^3 j) «,<a ,>- 

.U^xJl 
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4*d jjU oLil J^aImiI 4*3! jA 


^a iwwoj ol j-_*ia aj jL l $.aiLiL jl j->- J 5 J ^lil Li ^JLl oLil a*_«^ 
a~*_S" cJlS" lili .ax* L>-jLLl oLil a-^-S'j aJ] aL-UI oLil j aJ LjjJxil oLil 
<~*S ^jA Jl Li J-l oLil a5 o» L>-jU-| oLil j j lj-l ^waJ ^Jl oLil 

A»wajJlj .£«jL Ji -P A-Jj j—*0J ^*Jo LU-1 oJa ^3 (3 j-Jl jLi Aj J *_lil oL-a 

L>-jL L| oLil j ^aJI oL L^S" oJl5 lit ^ jljJJJ full development LLLJl 

A-i jJLl oLil jl ILaj .4jJl*Jl oLa 4~<jj AjjLw* Li J-l oLil 

over-development LJ jJ-t oLil iJ Ji^l LI .^^Ja.Jl jL JJ JL Jaii yjj 
. aJI Jb>-|jJl jS 1 jlJJ ^y» ^jliLl Ljxp L»>a>sj aJIs 


recharge LJ k Jl ju jjl j Jl j~ — 2 £ j p jl jj *il j-a j 

<_A^’ *11 1 J sla <5 y-J. a ]o yjb & jJl>- Jl (jAjj dischargecJj^^vadlj 

oLL>- Jta JJUll > AlP ^XLi ojjJj J ^-frll J -i$ j-*»jj-Jl ^Ja_wJl 

. aJL-LJI Jabll J J JJ *iil j- J>t Jl *L JJ~Lj 4->" j-iil o^Ljj jL^I 

JJjJ j JS’LLl oAa oLil Jp Laib>cil (3 jjal J^l 

JJjJI jo jjl I aJp . ^ s^ a J I o^LLw< j/ 1 ^JlxJLj j^jL^aJl 

jl <w-^>-l jJl LUL5j to^wL>*jL« oL Jp <_£ (Jl oLljjJ J ^-jliLlj 
. ( Af JjJl) oiJt?xXil j-P Ls Jrl oLil ^-JuJl JaJa>tXll 

aJ jxil ^Jlj-pjfl JJLo LtL^>s-« J>Ij_pV ,aJJ-' oLil jl L*>j 

J Lj jJl oLIJi>s_iw«»'yi J-^ <J jaJI jU 1 JJ tL>sj j jJlj A^pljjJlj LpL/JI j 

>Xp A*3 j * ^ 1 "* a A^^~ \ ^ LfS C l ^ > i I oLil ^ ^ l ^ ■ m , ■ La 


oL_a A-j.o.-S' jjJLaJ A_**Jj C* 9 jJl Jj .aJlp A^iLtil 3 J? , 1 a" I JauL>«JI 

(_$JLll j ^ j^\ Jl Aw< AjJjJl oLa A^o_S" tj jL>-| jLxpjll J>-Vl ^a AjJljJl 

(w^>bj LlJS Jl AJLJI . aJLLI ^^L^lj'yi ^5.9 L<? >-j JajL^xJl (J jLj>-L Ja-jjj 
oJlA JlP oJ^JjJ.1 A j-^L/a 4JaJjVl ^jA>-j L-aAI jw CX>L jJjta JLp J j 
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J ^ *^1-* ^LvajJVl 4 Jl jJ>-L 4-iU_dl j oLU 

J>1$ J Of-ld^Ji <J*}L>- ^jjU.1 UlA 4 jjI I (j l -o- -/> 

.^lil 1 JJU) j y 

J*>L>- ^ 4A-JL£ j£s 4-jpLvaJl j 4_J^ll ^1 jjfyS ^ylll JL-J. y 

Sp-La 5 £® J ^^1-P J*<4-*jl -LAP La I .oblJ_*Jl t^-5 Jjj i^aJLIjJI j A-;-*:' j_xJl ^aI y 
JojJ. c-iial, j^Sfl jU 4 -j-p! J jjl ^1 >bu ^Lil JJiJj 

(<-w » _>»^il j\ a>»jI«aJ1) L^jlpI jj tj£-$ ^^aJI ol>-LJLI 

(J^-s^l->til O-L^J A*5li,l Cjl^-Ljw*“'y \j 4_pljjJl -L^P- 1 ya Ju Jl_^- lLLULS”^ 
^JJaAj Ja->! j . ^l ! OwLa Jj-_Jaj oV -L*j ( j^- I jj3 Lj Lla j . L^J 4-ww-UlI 

‘^r- u J J -g— -Ij J-^ail -L*j ^oLsAaSI j j^aJli .5_*5b 4_JI j_4 

i>-U-l jj^ {ja dJUidjl j j^aJl |»1 jl?^»L <LJ1 ^ili 

1-La ^j-9 <U-pLLsoJI jLo-iVl jV cLlli j oj 4_Jl-Lsll oljbjJl ^1 
tJljl>-L**«il Jj ^ v A . 1 1 o J-* (jl La. ^ ^ *1 jjJ) ~ll 

.L^j^J (jj^laJl j L$ipI jj olijlj J~a»L>Ji. 1 £l ^jl ^S' jjcdl J^oj 




jiuu j ivs'jy-i 

^9 \Jaj\ Jj - --^w « olXsJl ^ aLJJ pJb jJU ola A-Jj-i-l aLll JaJ 

L^JLp i_) jcu— j ol ^ g ■* alii jjj j <L3^M oLJ.1 <jjUI^>-j .aJsjJI 

(J'y JJL^ h^AJ 4_sJ»r.la,.^.ll j^IjiaJlj • 1*3 n »»* 1 1 oU ji-*il Luj>- 

4_wJ- jJ j_jA-I J^l jiaJl Jia l ^ 9 0 jJjil J»«! j^Ji ^ J_XJ 1 $ < A» ) 4__9^jM oLil 
OljLJl ^jA * ) JJL* 4__9j_i-l a Li! ^ylp JLoJJc) j->-Ml i ^ >,< 3 *-)J 4_*?“jJjj jj-Aj^^-Ij 
4^>- jJ j^jja j^M Ja5l jjLlj <Ls*- jJ Jaj! jsLl (jli 4-lpj "4-U j^ 4p! jjJlj A-AjJaJl 
JL*J il>JL^-t ^1 JL>«_Lw»>I Ja5l jj>-j 4_«*_ ; w ; iaJl oDLjJ! Ja5l j>-j 4_>jl5! Jajlj-^j 

i*oUl J jjJl Lp j-i-o >■ j jlJliJl jiS> ( j£Jj tiw»tJa^Jl objl^JJ Lon^# 1 j A.joa 

j-j_ 9 jj ^9 Jl*_i ^jp jlx_JLj_w«<Nl 4_*14 j jj^ J^d (^»iJl j**bM .Jajlji-I a^A ^J_£i jAS-Aj 

. <U9 j^L ! a bit! 4_»o»o *A,_P 4j j j ^ .. /3 1 ! 4_^cJam_!1 c-jL^jJ-^ii 

^^Lw»i ^jJLoJJ J-aj P jL^LLl^N! aj-£?"V 4_*5^l! CjL* jL*i! <j! '^-y*~ 3 

^^lp J j^a_>JJ £~ilj J^JLj ^JbxX-wwJ IgJld I LJ tijjLsiwJl JJ»na)!j Ajj^L! jj_aJ! 

^P djLo jUqJJ ^Jl jJL^all J_*j 4-> j_i-l jj < 4 1 L-9 . 4^9j_^-I aL_Ll dJ La jl_*_.« 

4jj jJL L$Jl L»..S* ^Lp l g . 9 ^yl^ll ^j_*<2 jJl jV dUij a j »* * 4? Si j-AIjIaS! 

4jLp ^9 j>il -CwaUi jljJlJl (j^*j ^ 4 jj^-1 j j .. «gH (_j^ J j) « ^ .4_o-^>sil 

jj*^ll cfJJS ( j^o .4 Jj +ji C-<L« ji-**« LajLiP^/ jl LAj9jj Ul 4 jj^saJI 

43 Ls^| ^9 4 ^ 1 a »4 j9jJL> 4>o L s Afl 1 i 

J5sJL» jJ j^ j Lw-J oj^’ 4-JI j*->- 4iiaL» i-jL sAaJ! a jj_vaJltcil5i 

^ J p-;-* olillaj e-LP ^j 

.j-^>Ui“l C^i jJl ^ ii J3^l eLlI 

oLJlI 4_._o.jJ ^jLlf ^LwflJl «C_P 4 j J Jj «aJI 41jL« ji-*i.l ^,<3* ) (^JJi OJ^Lp 

U LgJlp (J j_sA^-t I ^*j4 ■* ^ 1 ^jA Oj^J ^ 4^9 j^-l 



o*-L^w0 (jLill .jj-saJI aJj> ^ .~i L^JLp (Jj.,/ 3 4-1 pjo ^LUl 

jl Ajj-^-I 1 ^j- 4 SJLjLI Jajl jjt>l c-jL-P ^ LgjL«->* AjJI*jJI 

isU^I jJU-0 ^-w»J IgJj J-wflLid! j-giaj ojj-^aJl j*b/ i^JUS J A-JL-uIaJI 

A^*jljJ! 4_*3lj^JJ <L_wMj £y~*tj ( J«^i|j J**a9l <L$UaaJ1 j j «,<j j I J-^U Jmj tdJUi ^1 

A-J*j jl J jiJl ^SoT ^ j .ii jJM oLil ^^Lp AJaiUtll OJl$j A^pljjJl ik-DbU 

jAl^iaJl {jfr o oLa J^S y Lv-*~-oj Ijji J-*j ^j_P jLx-JLX-^N I 

oLil A-^Jj Jb>-! J» Ao>rJg..,..J ! 
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cr'>' 


mnu,^u 4 AJ«j j ^jI 
. { jJ?\j^\ i3 jjuj» dUil Aju*[>~ tp-l _^>waJl 


L$JUL ! Jl*j jL h .JI j Lw o V I id j_^ 4 ^ 4 ^ Y 44JUI J--p 4 Ls<aJ I 

^Jj jiJU^Vl 4^ J-*-** 1 dJULll 4JC#1>- 4(— 4-JlS^ 4 <d-> _p*Jl j5 J_« 4LgJLl£j 

.XV 


Aj^p-V jj^oJ\ JJb>tdJ A-Jj'ifl (3 jJail 4 ^ ^43 aJJI 


.^JLvaJl 
4AdU^aJl j 


d^Ud^jjUl ^ ^ <1 ^ u\_aj ^yp 1 4 ^ 4>A_»^t-^ jJI^ 4(_^^-iL*Jl 

.^^LijJl 4AJ15CU 

JL-*J ^jp I 4 ^ ^ £ 4 (i»<k_>- J_») 4 ^*-i>- 4 k_SjjL>- 

• 4^W»taJl^ 4 A * 1 L«J 1^ A*$N^“ , ^dl^ 4» -■» ( y^J 1 4C^-*l^J^i*l 
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